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JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Utility model registration claim] 

[Claim 1] The surface acoustic wave device characterized by forming the electric conduction film in the 
rear face of the field in which this electrode is formed in the surface acoustic wave device which comes 
to form an electrode in the whole surface of a piezo electric crystal. 

[Claim 2] The surface acoustic wave device characterized by forming the transparence electric 
conduction film in the rear face of the field in which this electrode is formed in the surface acoustic 
wave device which comes to form an electrode in the whole surface of a piezo electric crystal. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed explanation of a design] 
[0001] 

[Industrial Application] 

This design is related with the surface acoustic wave device used for TV, VTR, a communication 

device, etc. 

[0002] 

[Description of the Prior Art] 

The conventional surface acoustic wave device was pasted up on the package in the surface acoustic 
wave device which comes to form an electrode in the whole surface of a piezo electric crystal, without 
forming the electric conduction film etc. especially in a sheet of rear face in which this electrode is 
formed. In this technique, the package consisted of the conductive quality of the material, and adhesives 
were also using the conductive thing. Therefore, shielding of high frequency was performed by a 
package or adhesives. 
[0003] 

[Problem (s) to be Solved by the Device] 

As flow of the latest technique, although the need of a surface mount type component has been 
increasing, this is aiming at man day reduction of the miniaturization of a device, and mounting. For this 
reason, the surface mount type has been required also in a surface acoustic wave device. For that, the 
non-conductive quality of the materials, such as ceramics, are used for a package in many cases, with 
such the quality of the material, shielding of a RF is not made and the component property is degraded. 
As this solution means, the thing of the structure which added the metal membrane etc. to the package 
side as an object for shielding is used. 
[0004] 

However, with such a conventional technique, since it attaches to the technical problem that the 
adhesion force with a package ingredient is not enough, and it exfoliates, and a package, separately in 
case a metal membrane is attached to a package, it has technical problems, like a man day starts. 
Moreover, it was difficult for the shielding property needed for a component to look for the package 
which meets exactly, and there was sometimes no package which fills a demand primarily plentifully. 
[0005] 

Then, the purpose of this design is to offer [ it being stabilized in simple and supplying shielding for 
surface acoustic wave devices, and ] a surface acoustic wave device with a required shielding effect. 
[0006] 

[Means for Solving the Problem] 

This design is characterized by forming the electric conduction film in the rear face of the field in which 

this electrode is formed in the surface acoustic wave device which comes to form an electrode in the 

whole surface of a piezo electric crystal. 

[0007] 

[Example] 
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This design is explained to a detail according to an example below. 
[0008] 

First, the perspective view of the surface acoustic wave device 1 formed in drawin g 1 of the 1st example 
by this design is shown. The configuration of the surface acoustic wave device formed of this example 
below is explained. 
[0009] 

A surface acoustic wave device 1 is a surface acoustic wave resonator which possesses the ctenidium 
form electrode 2 and the grid-like' reflector electrode 3 on a piezo electric crystal front face. Electrodes 2 
and 3 are aluminum film and thickness is about 6000A. Moreover, the piezo electric crystal substrate 4 
in this example is ST cut Xtal. The electric conduction film 5 is brought into the whole surface, and is 
formed in the rear face to the 1st page of the piezo electric crystal 4 with which electrodes 2 and 3 are 
formed as shown in drawin g 1 . **** is aluminum film and thickness is about 3 microns. 
[0010] 

In this example, after forming the ctenidium form electrode 2 and the grid-like reflector electrode 3, the 
electric conduction film 5 is formed. In the usual process, it goes also across the electric conduction film 
5 on the back all over the rear face of a substrate, it bundles up, and a component is formed, although 
formed in one substrate at several ten-piece coincidence. 

A component acquires the gestalt which separation cutting is carried out after that by the dicing method 

etc., and is shown in drawin g 1 . 

[0011] 

In this example, in order to raise the adhesion force of the piezo electric crystal substrate 4 and the 
electric conduction film 5, substrate temperature is heated from 100-degree Centigrade to 200-degree 
Centigrade. Moreover, EB vacuum deposition is adopted in this example. 
[0012] 

In this example, although the electric conduction film 5 was formed in the whole surface over the time 
of forming membranes at the rear face of a substrate 4, the mask of the cutting part when performing 
dicing etc. is carried out, and it is not necessary to form the electric conduction film 5 only in a cutting 
part. It is better to make area of the electric conduction film 5 on the back larger than electrodes 2 and 3 
by this approach. 
[0013] 

Moreover, although heating vacuum evaporationo was performed in this example at the time of 
membrane formation of the electric conduction film 5 in order to raise the adhesion force of a substrate 4 
and the electric conduction film 5, there is also a method of preparing layers, such as chromium and 
titanium, in the middle of a substrate 4 and the electric conduction film 5 as improvement in the 
adhesion force, moreover ~ although the aluminum film was used as electric conduction film 5 in this 
example - everything but aluminum ~ other metals, such as gold and silver, - or the electric conduction 
film of macromolecule nature is sufficient. Moreover, it is good for magnetic shielding to form the 
magnetic-substance film instead of the electric conduction film in a required component. Although a 
permalloy, Sendust, a ferrite, etc. are suitable as magnetic-substance film, it is not necessarily restricted 
to these. Furthermore, the laminating of the electric conduction film and the magnetic-substance film 
may be carried out. 
[0014] 

The above electric conduction film 5 is electrically connected to the ground of an external circuit by 
conductive adhesives or the other approaches. Although ST cut Xtal was used by this example as a piezo 
electric crystal substrate, oxide single crystals, such as lithium tantalate, etc. are sufficient. 
[0015] 

Moreover, the sectional view of the 2nd example by this design is shown in drawin g 2 . In this example, 
using a glass plate 7, the electric conduction film 5 of aluminum is formed on a glass plate 7, and the 
piezo-electric thin film 6 is formed, and electrodes 2 and 3 are further formed on it. In this example, the 
piezo-electric thin film 6 is considered to be a piezo electric crystal substrate, and the electric conduction 
film 5 is formed in the rear-face side of the field in which electrodes 2 and 3 are formed. 
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[0016] 

Moreover, drawin g 3 shows the sectional view of the 3rd example by this design. In this example, using 
a glass plate 7, electrodes 2 and 3 are formed on a glass plate 7, and the piezo-electric thin film 6 is 
formed on it. And the electric conduction film 5 is formed on the piezo-electric thin film 6. This 
example also considers the piezo-electric thin film 6 to be a piezo electric crystal substrate, and forms 
the electric conduction film 5 in the rear-face side of the field in which electrodes 2 and 3 are formed. 
[ as well as the 2nd example ] 
[0017] 

In the 2nd and 3rd examples, it is the purpose of raising insulation and the property of a surface acoustic 
wave in the middle of the piezo-electric thin film 6 and the electric conduction film 5, and dielectric 
films, such as diacid-ized silicon, can also be added. Moreover, the sapphire plate other than a glass 
plate may be used. Moreover, if the electric conduction film is added to the rear-face side of the field in 
which the electrodes 2 and 3 of a glass plate 7 and the piezo-electric thin film 6 are formed as shown in 
the 1st example, a shielding effect will improve further. 
[0018] 

As explained above, since only one process should add the process which forms the electric conduction 
film 5 in the production process of the conventional surface acoustic wave device, the surface acoustic 
wave device 1 of this example can be manufactured so much easy again. Since the adhesion force can 
furthermore also improve, dependability can also improve. Moreover, the electric conduction film 5 can 
be thickened according to the need for shielding, and it can have the effectiveness which matched the 
component property. Moreover, it is possible by using together with the package possessing the 
conductive material for shielding to raise a shielding effect further. 

Next, the 4th example by this design is explained. In this example, the transparent electric conduction 
film is formed in the electric conduction film 5 of drawin g 1 . For example, they are ITO (indium oxide 
tin), a zinc oxide, etc. In the 1st example, 2nd example, and 3rd example, although electric conduction 
film, such as aluminum metallurgy, was used, these are not transparent, and in case they paste up with a 
package, alignment is difficult and they require time amount for assembly. Then, such a thing will be 
lost if the transparent electric conduction film is used. This example is effective to a transparent 
substrate like especially the Xtal substrate. 
[0019] 

Moreover, in order to raise the adhesion of the transparence electric conduction film, interlayers, such as 
chromium and titanium, can also be put in between substrates 4 in the range which does not degrade 
transparency extremely. Furthermore, in order to raise electric conductivity in the range which does not 
degrade transparency extremely, the laminating of the gold etc. can be carried out very thinly. 
[0020] 

Although explained according to the example above, formation of the electric conduction film 5 can be 
performed by vacuum deposition, the sputtering method, or the other approaches. Of course, 
concomitant use of these approaches is sufficient. Moreover, although the above example described the 
surface acoustic wave resonator, it is applicable to a filter, a convolver, etc. Moreover, two ports other 
than 1 port are sufficient also as a resonator. 
[0021] 

Furthermore, although electrodes 2 and 3 were aluminum, a gold film is sufficient as them. 
[0022] 

[Effect of the Device] 

As stated above, in case it contains in a non-conductive package by forming the electric conduction film 
in the rear face of the field which has formed the electrode on the piezo electric crystal substrate 
according to this design, it has an electric shielding effect. Moreover, it has the effectiveness that 
alignment is easily made in an adhesion process, by using said electric conduction film as the 
transparence electric conduction film. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] The perspective view showing the structure of the surface acoustic wave device in the 1st 
example of this design. 

[Drawin g 2] The sectional view showing the structure of the surface acoustic wave device in the 2nd 
example of this design. 

[Drawing 3] The sectional view showing the structure of the surface acoustic wave device in the 3rd 
example of this design. 
[Description of Notations] 

1 Surface Acoustic Element 

2 Ctenidium Form Electrode 

3 Grid-like Reflector Electrode 

4 Piezo Electric Crystal Substrate 

5 Electric Conduction Film 

6 Piezo-electric Thin Film 

7 Glass Plate 
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